I. Introduction Adjacency Matrix:
Let G a graph with n vertices 1,2,…,n. The adjacency matrix of G with respect to this particular listing of n vertices is the n × n matrix and denoted by X(G) and defined as X(G) Observations based on adjacency matrix X(G):
(1) The adjacency matrix X(G) of graph G is symmetric matrix that mean x ij = x ji for all value of i and j.
(2) The entries along the principal diagonal of X(G) are all zero if and only if the graph has no self-loops. A self loop at the i th vertex corresponds to x ij = 1. (3) From the adjacency matrix we get no information about the parallel edges or multiple loops, so we ignore the parallel edges in the definition of X(G). (4) Number of vertices having self-loop equal to number of non zero diagonal entries in matrix X(G). (5) A graph G is disconnected and is in two components G 1 and G 2 if and only if its adjacency matrix X(G) can be partitioned as th entry is non zero gives the distance from i th vertex to the j th vertex. (9) Number of 1's in a row (or in a column) gives the degree of the vertex corresponds to the row(or column), counting diagonal elements twice. In general deg(v) = number of 1's in a off diagonal row + 2 × diagonal entry. Counting Path Between vertices: The number of path between two vertices in a graph can be determined using its adjacency matrix. 
II. Theorem and Examples

Algorithm: Fusion Algorithm for Connectedness:
Step1. Replace G by its underlying simple graph. To get adjacency matrix of new graph just replace all nonzero entries off the diagonal by 1 and make all entries on the diagonal 0. Denote the underlying simple graph also as G. Step2. Fuse vertex v 1 to the first of the vertices v 2 …. v n with which it is adjacent to give a new graph, also denoted by G, in which the new vertex is also denoted by v i . Step3. The above two step process gives the adjacency matrix X(G).
Step4. Repeat steps 1 and 2 with v 1 will v 2 is not adjacent to any of the other vertices. Step5. Repeat step 2 and 4 on the vertex v 2 of the last graph and then on all remaining vertices of the resulting graphs. 
Role of Adjacency Matrix in Graph Theory
The final graph is empty and the number of its (isolated) vertices is the number of connected components of the initial graph G. Since the final adjacency matrix is 2 × 2 null matrix. We conclude that original graph G has 2 connected components.
Example3:
IV. Concluding Remarks
Thus we proved the number of different path of length r from v i to v j of a graph with adjacency matrix. We also checked the graph is connected to given adjacency matrix. Through adjacency matrix, we have drawn a graph G which is u 1 , u 2 , u 3 , u 4 , u 5 , u 6 . Using fusion algorithm to checked connectedness and found adjacency matrix is a 2 × 2 null matrix. So graph has 2 connected components. Thus the graph represented by adjacency matrix. .v 1 .v 3
Repeating Step 1
.v 1 .v 3
